Loss of muscle mass and functionality leads to increased risk for falls and onset of frailty, especially residents of long term care (LTC) homes. Hand grip strength (HGS) is emerging as a promising tool to measure muscle strength and a proxy for functionality. Given its promise as a screening tool, several studies report cut-offs below which measured strength was predictive of risk of poor mobility in older subjects. A scoping review was conducted to examine whether HGS was currently being used in LTC, as studies demonstrate hand grip strength as positively correlated with activities of daily living, implying increased dependence on caregivers including mealtimes. Of 19 published studies in 2015, only two report HGS use. As there is an association of grip strength with nutrition-related outcomes, hand grip strength should be used as part of nutritional assessment by dietitians in LTC, as poor muscle strength adversely affects activities of daily living that may impact intake.
Introduction
Aging is associated with loss of muscle mass and strength. Poor muscle strength, due to sarcopenia or frailty, results in deficits in physical activities of daily living (PADL) scores and possibly a poor quality of life. 1, 2 . As a risk factor, frailty has recently gained attention as an important reason for seniors' loss of independence.
3 These factors may be accompanied by placement in long-term care homes and increased mortality and other comorbidities in older adults. 4 Thus, efforts are made to provide appropriate interventions to preserve functionality and mobility by retaining muscle mass and strength in older adults. Recently, nutritional assessment has undergone a paradigm shift in which functional assessment is used to determine malnutrition. 6 One measure in this new protocol is hand grip strength. 7 Thus, the purpose of this article is determine if hand grip strength is being used in long-term care and to consider whether hand grip strength is an appropriate assessment tool for older adults in long-term care homes.
Search Strategy
We used two methods for this review. In the first, we provide a critical examination of definitions for frailty, sarcopenia, with a focus on older adults and when possible, on adults living in long-term care (also called nursing homes). In the second method, we employ the scoping review methodology as defined by Grant and Booth 8 to "identify nature and extent" of the issue of using hand grip assessment in long-term care.
Searching the English language literature throughout "nursing homes AND nutrition assessment" or "long term care AND nutrition assessment", we found, upon reading the title and abstract, 19 unique papers which concerned long term care and evaluation of nutritional status, eating behavior or functionality. Upon reading the full article, two were omitted: one study concerned only constipation assessment, and one study discussed staffing issues. Thus we examined, in detail, 19 articles on nutrition assessment to be discussed below.
Frailty and Sarcopenia
Measurement of the physical activities of daily living The generally accepted gold standard for hand grip strength measurement is the Jamar hand dynamometer with high test-retest reproducibility and inter-rater reliability. 26 The test is performed in a seated position using with the subject's shoulders neutrally rotated and elbow flexed at 90° with forearm in neutral position.
Both arms are tested, alternately, in triplicate, with the highest value used. Some authors suggest a 5 second interval is sufficient time for the maximal value to be archived. The Jamal dynamometer automatically records the highest strength (kg). However, individuals who were abnormally weak may be unsuitable for this test as the device requires at least 1-2 kg to produce an accurate measurement. 26 In healthy individuals (age 5-95+ y) measured across the life course using normative data from twelve British studies, 27 males had stronger hand grip strength than females in all age groups above age 5, and hand grip strength peaked at age 30-40 after which it declined with age in both sexes. 27 Other factors related to reduced hand grip strength include acute or chronic complications, disease severity, medical treatment, immobilization, and comorbidity. Obese individuals can exhibit lower grip strength based on body size which is explained by their sedentary lifestyle.
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Hand Grip Strength and Functionality
Hand grip strength is closely related to PADL and functional limitations. Community-dwelling older adults with lower hand grip strength were 1.3-2.3 times more likely to develop PADL dependence after a 5-year period. 29 Specifically for males, weaker individuals were more likely to develop disability in dressing and bathing compared to men with greater hand grip strength [30] .
Mobility limitations such as walking difficulties and inability to rise from a chair were also used as health outcomes for studies on hand grip strength in older adults. Individuals with weaker hand grip strength experienced more difficulties in walking 31, 32 and lesser ability to rise from a chair 33 for men and women, respectively, are shown in Table 1 .
Data from previous groups who had published cut-offs for sarcopenia or frailty is also given in Table 1, to indicate a near-consensus on setting these values.
Information in Table 1 reflects data of communitydwelling older adults but little work has focused on older adults residing in long-term care homes.
Nutrition and Hand Grip Strength
The criteria between defining frailty appears that "functional" assessment is not objectively measured.
Limitations of Measurement
In clinical practice the use of handgrip strength has important limitations. No study or guideline has published measurement protocols.
Clinical studies usually report the highest value achieved after triplicate measures 26 to allow for subjects to have one arm with an affliction due to arthritis or stroke. However, consistency in measuring hand grip strength appears to be important, with posture and handle position as important determinants of precision. 27 In long-term care, frail individuals may have more difficulty in assuming proper positioning. The cognitive status of the subject may preclude accurate measurement as poor cognition may affect hand grip strength performance. 59, 60 This may be due to an inability of the subject to understand instructions to squeeze as hard as possible. Those with depression may also fail to perform optimally, although this has not been reported in studies. However, it must be noted that most studies have validated hand grip strength using crosssectional data of community-dwelling adults (Table 1) .
Summary
The use of hand grip strength as a nutritional assessment tool remains novel to dietitians for use in practice but recent recommendations encourage its use.
Hand grip strength used as part of a nutritional assessment is recommended as a screening tool to 
